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INTE-
n LABEL = 041172-19 6/1 15175 
U l l -OCT-72 18 :05 :04 

45 .048 LIVE SECONDS 

WT % WT % 
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Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

{Na,K)@A 
IVlg/(Mg+Fe2) 

Si 

none 
Total 8 
%FII1 100 

actinolite 
none 
Calcic Amphibole 

041172-19-15175 

Satisfied Conditions 
2.00 {Ca,Na)@B >= 1 and Na@B < 0:5 
0.00 Ca@B >= 1.5 and {Na,K)@A < 0.5 
2.00 (Mg/(MgtFe2))>= 0.5 
0.00 Si > 7 5 
0.69 {Mg/(Mg+:Fe2))< 0.9 
7.63 

5.0000 
100 

1.9957 
99.7839 

0.0000 0.0000 
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TKle: 041172-24 3304 570 

Quantitative Anal'ysis Res'iilts - Standardless Analysis : 
SpectrumV 041172-24 33/34 570.Jan 1, 1997 
EDS Parameters - 18KV, Takeoff Angle: 28.2°, Fit Index: 173.23 
Correction: CLIFF LORIMER, Cycles: 1 
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Total 8 
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1.60 (Ca,Na)@B >= 1 arid Na@B < 0.5 
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8:00 

4.8436 
96.8711 

1.5999 
79.9933 

0.0539 0:0000 

Mineral Analvsis Program (Version 5̂ 0) 



Z CZJ Z Z ] [ZZ ZZD ZZi Z D [ZZD 

ACTINOLITE 
[ 1 0 0 ] 

File Edit Tools Area Fourier" CIP ELD PhlDO Statistics Calculate Options Window Help -
t , I 

Neg#6416 Job# 041172-41 

+ 

+ 

n X 

• J 

•'-5M '̂? |̂?5i^Tff• 

r Lattice 

Reflj h k * 

r i f Z IIT 

^'Sfi^'i IT"-P"-Unbend 
" Refine I r Auto'IT-Cent ' 
. .TT: , . , . - . . ,.1 ^ , 4 _ . 

d - 1 0 

b= 5 
r=60 

NR= 

l i ^ ' iS 
056 a 
403 

: : :Ph^se'Ident jnca(i t i | io 

• Lattice 1 

U jo 1108 1/A±j1 4, % 

V 10 22G1 1/A±fJT % 

U'V 119 60 ' ± 01 • 

[ZBrriatches (4 phases) * 

Find 

.^I f l .x | 

- Display— 

r Map 

W Shape 

I ^ Zoonr̂ <i 

r ZoomY 

f? ; Marks 

- Lattice 2 p - > - -, • - ~ ^ -

u JiinoF i/A+jZV'x 

V ju ^2'".! 11^+12 0, %^ 

1̂ 2 Hrirnfi • ± J2L » 

•Save . 1 •Clear list • Close 

®|(G21,82G)Y=211_ 

•1^Startjlj i 3 # ^ 

' [Ready 

1CRISP2.1 

0 . 2 . 0 . '0 72 > 1 C*-2 ' .0 -0] 0.024 0,000*0.001 

F i ' l e ' ; TiVInagesMSikon Can PICSNED patternsMIFF Inages I I 

Ul 

Oct in 'ol i te 

Ul CZone awes] U^Uerr Uerr Uerr 

' : l iat t lce=Mon6cI'm ic , Base-centered (C) 
0 - 2 0 '0 2 -1 C - 2 " 0; ;,.6] 0.070^^^0^^ : : 

p]||lt!^]|ltlf^1IIIIW!°1IKHItWtMWHJiltt''t^ 
0 2 0. -'0--2 -1 ,C 2 0 0] 0.070 0.000 0.003 
0 ' i 2 > 0 '0 -2" ' i ' c -2 0 ' 0 ] 0.070 0.000 0.'003 

R l o h t e r t t e 
0 
0 

'0 
0 

-2 
-2 

2 
2 

0 
0 
0 
0 

; Latttce=Monoclinic , Base-centered CC) 
'0 2--1 C -2 0 ' 0 ] 0.027 0.000'0.001 
0 2 ,1 C' 2 0 0]' 0.027 0.000 0.001 
0 -2'-l C 2 0 0] 0.027 0.000 0.001"̂  
,0-2 1 C -2. 0 0] 0:027 0.000 0.001' 

IMicrosoft Wora | ^ q P ^ U | „ 5:22 PM~ 



D 
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K+ 
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2:8467 
1:.5353 
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Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ga,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none 
Total 8 
%Fill 100 

actinoiite 
none 
Calcic Amphibole 

041172-41-15506 

Satisfied Conditions 
1.93 (Ca,Na)@B >= 1 and Na@B < 0.5 
0.23 Ga@B >= 1.5 and (Na,K)@A < 0.5 
1.70 (Mg/(Mg+Fe2))>= 0.5 
0.16 Si > 7.5 
0.65 (Mg/(Mg+Fe2))< 0.9 
7.57 

5.0000 
100 

1.9344 
96.72 

0.1617 0.0000 

Mineral Analvsis Program (Version 5.0) 
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INTE-% : 
LABEL = 041188-11 8/1 15194 
14-OCT-72 05:13:28 

99.152 LIVE SECONDS 

ELEM 
MGK 
ALK 
SIK 
K K 
CAK 
FEK 

CPS 
28.108 
2.652 

122.045 
0.514 

39.253 
13.141 

WT % 
ELEM 
11.718 
0 . 664 

28.615 
0.200 
8.775 
3.902 

WT % 
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19.429 
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61.217 
0.241 

12.277 
5.580 

TOTAL 
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Si02 
AI2G3 
TI02 

Cr203 
Fe(total)0 

MgO 
MriO 

•.CaO 
Na20 
K20 

Total 

Wt Percent 
61.217 
1.255 

.0 
. 0 
5.58 

19.429 
0 

12.277 
0 
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99.999 

• 
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Mn+2 
Ga+2 
Na+ 
K+ 

ions 
8.0000 
0.2183 
0.0000 
0:0000 
0.0185 
3.9330 
0.6476 
0.0000 
1.7994 
0.0000 
0.0630 

Excess 

J site 
8.0000 
0:0000 
O.OOOO 

Tsite 

Leftover 

0.2183 
0.0000 

0.2183 

C site 

0.0000 
0.0185 
3:9330 
0:6476 
0.0000 

Gsite 

Leftover 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 

B site 

1.7994 
0.0000 

B site 

Leftover 

0.0000 
0:0000 

0 

A site 

0.0000 
0.0630 

Asite 

Leftover 

iO.OOOO 
IO.OOOO 1 

0 

Pref ix 
Name 

Mod i f ie r 
G r o u p 

Samp le # 

Va lues 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

none 
To ta l 8 
%Fi l l 100 

ac t ino l i te 
none 
Calc ic A m p h i b o l e 

041188-11-7-1 

Sat is f ied Cond i t i ons 
1.80 (Ca,Na)@B >= 1 and Na@B < 0.5 
0,00 Ca@B >= 1.5 and (Na,K)@A < 0.5 
1.80 (Mg/(Mg+Fe2))>= 0:5 
0.06 Si > 7:5 
0.86 (Mg/(Mg+Fe2))< 0.9 

4.8175 
96.3493 

1.7994 
89.9694 

0.0630 0.0000 

Si 8.00 

Minera l A n a l v s i s P r o g r a m (Vers ion 5.0) 



ZZD cz : CZZ CZD D I 1 

ACTINOLITE 
041188-72 Neg#J1262 

[ 1 0 0 ] 

^'CRISP2.1 

. J1262.TZf^ - 1200kll60S)KBCi:2)-' 

Neg^JI262 041188-72 

' j*-;^*?-?*. 

I t 

' 1 i \ 

4 

^ . . j s t C T a ^ ^ - — ' ' " S _ I ~ 11 

«IMIi!ilMl| • EiD osn -J 12e2,Tif; 
^ Lll pb 

r iL ip, . 

' l l fci 

Phase Identlf icatJonfrdin d-spacing (J1262.TiF)K?;! ; 

F I ! TisInages'vNlkon Can PicsnED patternsNTIFF Inages 

Ll yi CZone aHcs] U''Uerr Uerr Uerr 
I 
H t r U t e : L a t t lce=Monool In lo , Base-centered (C) 

0.. 0 - 2 . - 1 C - 2 0 0 ] 0.044 0,001 0 .001 
U t l ] 0.044 O.OOl 0.001 

0 2 -1 C 2 0 0] 0.044 0.001 0.001 
.0. 2 1 C -2 0 0] 0.044 0.001 0.001 

»1 -\.5£*.^r ̂  j£r-l.^-^jd4 .̂3 
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I ••• 

i : ,- M 

• :E .' £ ^ 

i j : i;: i-:^;' 
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LCD C CZZ C Z CZD 3 CZD CZ] ZZ] 

SI02 
AI203 
TI02 

Cr203 
Fe(total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

Wt Percent 
55.23 
3.17 

0 
0 

17.22 
11.99 

0 
11.73 
0.42 
0.23 

99.99 

Si+4 
Al+3 
Ti+4 
Cr+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

ions 
7.8627 
0.5318 
0.0000 
0.0000 
0.0369 
2.5447 
2.0089 
0.0000 
1.7890 
0.1159 
0.0418 

Excess 

Tsite 
7.8627 
0.1373 
0.0000 

Tsite 

Leftover 

0.3945 
0.0000 

0.3945 

Csite 

0.0000 
0.0369 
2.5447 
2.0089 
0.0000 

Csite 

Leftover 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 

Bsite 

1.7890 
0.1159 

Bsite 

Leftover 

0.0000 
0.0000 

0 

A site 

0.0000 
0.0418 

Asite 

Leftover 

1 
0.0000 
0.0000 

0 

Prefix 
Name 

Modifier 
Group 

none 
actinolite 
none 
Calcic Amphibole 

Total 
%FIII 

8 
100 

4.9851 
99.7013 

1.9049 
95.2472 

0.0418 0.0000 

Sample # 041188-72-939 

Values Satisfied Conditions 
(Ca,Na)@B 1.90 (Ca,Na)@B >= 1 and Na@B < 0.5 

Na@B 0.12 Ca@B >= 1.5 and (Na,K)@A < 0.5 
Ca@B 1.79 (Mg/(Mg+Fe2))>= 0.5 

(Na,K)@A 0.04 Si > 7.5 
Mg/(Mg+Fe2) 0.56 (Mg/(Mg+Fe2))< 0.9 

SI 7.86 

Mineral Analvsis Program (Version 5.0) 



Z Z I I c CZD CZZ C 

ACTINOLITE 
[ 2 0 3 ] 

;^CRISP2.1 

FOe Edit Tools Area Founer CIP ELD PhlDO', Statistics Calculate Opttons Window Help 

^Igl'xl 

d 
Neg#5349 Job# 041191-17 

4= 

r Lattice-

Rells h : ^ 1 ^ . 

r ljr:. fo-' 
r 2fr̂ ^ p 
C gpfT; jY*~ p; Unbend 

Bedne 1,1" Auto l~ Cent. 

a=10.625S 

r=57.'405 

r Display— 

PHasie Identification from d-Spari^ 
-Lat 

U. 

y 
U'V 

i c e l — : 

|01117.t 

|0 5214'1< 

|122.59,* 

'A± 1.8 '4 

' A ± | l 8 '4 

±|o.i •. 

U |01117 l/AtlZo Z 

V |0 5214 VA+jFo" Z -

HJBStartlll 1 : ^ ^ 1 1 1 3 lr:€lW5M B i i i ' P M , - , ; 



INTE-% : 
LABEL = 0 4 1 1 9 1 - 1 7 SP 1 5 2 5 2 

„ 0 4 - J A N - 7 3 1 6 : 4 5 : 2 7 
7 8 . 9 7 5 LIVE SECONDS 

WT % WT % 
n ELEM CPS ELEM OXIDE 

MGK 2 1 . 9 0 6 9 . 7 2 2 1 6 . 1 2 1 
ALK 2 . 2 9 2 0 . 6 1 1 1 . 1 5 5 

^ SIK l i o Z 0 9 9 2 7 . 4 8 3 5 8 . 7 9 5 
CAK 4 1 . 2 1 6 9 . 8 0 9 1 3 . 7 2 5 

Cl FEK 2 2 . 5 7 7 7 . 1 3 8 1 0 . 2 0 5 

n TOTAL 10 0 . 0 0 0 

USED P E I F : USER 

~|03 —JTRN —05 I S i -45 1-4'?' SUPER QURNT 
RRTE:= se 'F 'ecRs TinME= T ' S L S E C 

r-.RS= 10 1 9 ^ 1 0 1 3 PRST= 200L_SEC 
JR = 0 ^ 1 1 3 1 —IT" SR 1 5 2 5 2 

—' 

J 

z 

u 

U MgK 
V IL 

SiKo< 

, C:l=i\<n( 

i I 
^ h m " l i • • '• M • 

NaKocjl l | CrK« jFeKo< g ^ 

LJ J i HlKoi K'Ko< HKK , MnK« B 1 

1 -̂  "• 
- 4 : = 

2:00: 4 .00 6.00 ' 8.00 
3 2 e N T 1 . T a K E V 10eV/ch R E D R X 

D 



I I c ] ZZ] D ZZ] CZZ D CZZ 

Si02 
AI203 
TI02 

Cr203 
Fe(tbtaiyO 

MgO 
.MriO ; 
CaO 
Na20 
K20 

Total 

vyt Percent 
58:795 , 
.1 :155:-

. • . r . 'O:^ Z 

0 
, 10;205 • 

16.121 
0 , 

13:725 :^ 
0 
0 

100:001 

Si+4 
Al+3 . 
Ti+4 
Cr+3 
Fe+3 
Mg+2 
Fe+2 
Mri+2 
Ca+2 
Na+ 
K+ 

Jons 
8:oooo 

: .0.1994 
o:oooo 
0.0000 
0.0182 
3.3414 
:i;1808 
0.G000 
2.0475 
0:0000 
0:0000 

Excess 

T site 
;8:0000 
;0.0000 
0.0000 

Tsite 

Leftover 

0:1994 
o.oopp 

P;1994 

Csite 

0:0000 
0:0182 
3:3414 

; •1:1808 
0.0000 

Gisite 

Leftover 

. 0.0000 
0.0000 
0:0000 
0.0000 
0.0000 

0.0000 

Bsite 

2:0000 
. 0.0000 

B site 

Leftover 

0.0475 
Q.pooo 

0.0475143 

Asite 

0.0000 
0.0000 

A site 

Lieftover 
*j • 

; • 

I ' 

i 

'; 

. « 

ro.oooo 
: 10:0000 

: 0 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(NaiK)@A 
Mg/(Mg+Fe2) 

Si 

none 
actinolite 
none 
Calcic Amphibole 

041191-17-15252 

Total 8 
%Fill 100 

Satisfied Conditions 
2.00 (Ca,Na)@B >= 1 and Na@B < 0.5 
0.00 Ca@B>= 1.5 and (NaiK)@A < 0.5 
2.00 (Mg/(Mg+Fe2))>= 0.5 
0.00 Si > 7.5 
0.74 (Mg/(Mg+Fe2))< 0.9 
8.00 

4J398 
94.796 

2.0000 
100 

0.0000 0.0000 

Mineral Analvsis Program (Version 5.0) 



D [ZZ 

ACTINOLITE 
[ 1 0 0 ] 

WM'MSr̂  
File Edit Tools Area Fourier, CIP ELD PhlDO Statistics Calculate Options Window Help 

• x̂  
d 

Neg#5347 Job# 041191-21 

- * J 

v " 
,'!** 

. • * • ' 
•* 

• £ i r ^ J 

» ^ / , *̂ 'fi. 

Lattice-

Refls > 

: -.'.IfliLXJ 

a=10.322& 
b= S.128S 
y=60.339 
NR= 

r^i\r fo~, 
r'2fo~" fT" 
f " . 3 | t ~ f r Z 17 urdjend 

Refinf= I V i'i uto, C Cent 

Display— 

r .Map 

.R Shape 

| 7 ZooiT^ 

JT" ZoomY 

1̂?" Mark? 
1— 1 . J . 

-Lat 

U' 

V 

U'V 

ice l 

|01115.-1/Ad 

|0 2244 1/Ai 

|119G8;* ± 

: | lO-% 

j i o 3̂  

(oT • 

22 matches (6 phases) 

r Lattice 2 f -

U 0.1115 1/A 

V jo 2244 1/A 

U'vlllSGB ' -

r2|9oooo/ 

±|2CI '4 

± j 2 0 r ' ; 

±12 0/.: 

Fir»d Save.. Clear hst 

) • > 

III: 
He 

Qose 

' 0 2 6 e -2 1> C -2 e 0] 8.045 0.000 0.000 

; File : Tisinages^Nikon Can PICSNED patternsNTIFF Inages-

; Ul VI CZone axesJ U^Uerr Vei-x- Uerr 

Actinolite i Lattice=Monoclinlc , Base-centered (C) ' 
0-2 0 0 2 -1 ['-2 0 0] 0.005 0.001 0.001 
is - ^ 2 ; - ; 0 - - • • . e - £••• :'U-[ iO v.ei^e.ees: 0/001 a.Q9i: 

"^p88,G02]y=209 

, !gastart 

0 2 0 0 - 2 -1 [ 2 0 03-0.005 0.001 0.001 
0 2 0 "0 - 2 1 C - 2 0 03 0.005 0.001 0.001 

R i c h t e r i t e ; Lat t ice=Monocl inic , Base-centered (C) 
0 - 2 0 0 2 -1 C - 2 ' 0 0] 0.092 0.000 0.000 

"' 0 ' - 2 0 0 2 1 C 2 0 0] 0.092 0.000 0.000 
' 0 2 0 0 - 2 - 1 [ 2 0 0] 0.092 0.000 0.000 
\ 0 '2 0 0 - 2 , 1 C - 2 0 0] 0.092 0.000 0.000 

^ C R I S P 2 . 1 I. \ ; & i < ^ ^ ^ — s T j r m 



INTE-% : 
LABEL = 041191-21 15250 
04-JAN-73 01:56:28 

87.870 LIVE SECONDS 

ELEM 
MGK 
ALK 
STK' • 
K K 
CAK 
MNK 
FEK 

TOTAL 

CPS 
59.349 
7.500 

32 4'. 558 • 
8.558 

120.530 
1.332 

118.516 

WT % 
ELEM 
8.248 
0.626 

25.36 9 • 
1.112 
8.982 
0.143 

11.733 

WT % 
OXIDE 
13.676 
1.183 

'54.273 
1.339 

12.568 
0.185 

16.775 

100.000 

rn USED PEIF: USER 

0 3 — J T R M — 0 5 0 1 
R R T E = l e S T - C R 
R S = 2 Q 3 5 ^ 
R = 0 - 4 1 1 9 1 . — 2 1 

I 
, SiK(x 

5 S : - 4 S 

1 5 2 5 0 

S U R E R 
T I M E = 
R R S T = 

Q U R N 
Q e L_ 

2 0 0 1 _ 
E I C 
E C 

4.GaK«. J^eKtx. 

CrKo< rai 

I 2 .00 
2 - 4 0 0 C N T 

KifSL 
4.00 6.00 8.00" 

1 . r S K E V 10eV/ch R E D R X 



ZZ] CZD C ZID ZZJ ZZ] ZZD ZZD ZZD ZID CZZ] 

Si02 
AI203 

. Ti02 
Cr203 

Fe(t6t'al)0 
MgO 
MnO 
GaO 
Na20 

: K20 

Total 

.WtPercent 
54;273 
1.183 ,;: 

. , 0 1 . ; 
. 0 / : 
16.775 
13.676 
.0:185 , 
12.568 
• 0 

: 1:339 

99.999 

Si+4 
Al+3 
Ti+4 
er+3l 
Fe+3 , 
Mg+2 
Fe+2 
Mn+2. 
Cia+2 
Na+ 
K + - • " • • ; • • • • , . ; 

• -

Jons 
7:8176 

„ 0.2008 
O.OOOO 

- 0.0000 
•0;0545 
2:9368 
1.9599 
0:0226 

, 1 . 9 3 9 5 
0.0000 

:;0i2460 
Excess ; 

Tslte 
,7:8176 
0.1824 

•'0.0000 

',:. 

Tsite 

Ldftdvier 
• - • • • j -

0i0li84 
0.0000 

• • • . " . : • ; . . ^ . 

0.0184 

Csite 

: 

^O.OOOO 
• 0.0545 

2:9368 
1.9599 
010225 

' 'Crsite.' 

Leftover. 

0.0000 
0:0000 
0.0000 
0.0000 
0.0000 

o.oooo 

Bsite 

1:9395 
OiOOOO 

i B'Sitel;-

Leftpver 

, 0:0000 
010000 

0 

A site : 

0:0000 
0.2460 

; Asite , 

Leftover 
. ^. 

* 
•i 

i 
3 

} , r . ' - ' . •.. 

10.0000 

i o.oooo 
0 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none 
Total 8 
%Fill 100 

actinblite 
none 
Calcic Amphibole 

041191-21-15250 

Satisfied Conditions 
1.94 .(Ca,Na)@B >= 1 andNa@B < 0.5 
0.00 Ca@B >- 1.5 and (Na,K)@A < 0:5 
1.94 (Mg/(Mg+Fe2))>= 0.5 
0.25 Si > 7.5 
0.60 (Mg/(Mg+Fe2))< 0:9 
7.82 

4.9922 
99.8446 

1.9395 
96.9726 

0.2460 0.0000 

Mineral Analvsis Program (Version 5.0) 



ZZD CZD CZD CZD C D ZZ] 

Neg#J947 Job# 041191-25 
TREMOLITE 

[ 2 0 1 ] 

*/CRISR2.1 

File Edit Tools Area Fourier CIP ELD PhlDO 

ff X 

•r i . ' -wr^ i . 1 ' ; 

statistics -Caicuiate Options Window Help 

- lO lx j 
^ 

* ^ 

St/* ' ' 

^ 

+ 

BiifcraMPiiaiiwra 

yfc: 

' . - ' ; * i .» -

Jj 

.tgesTv-! • » ijiAaifii.' 
r Lattice ,——-

Refls h k 

r ifT" "f^ 
| n if nr • ii«aiip 

^ 2jr̂  [n 
r 3|1T fTT 17 

=1̂ :11 

b=. £. 
r=52 

Nfl= 

464i 
699a 
898 

_ 

Unbend 

Refine} P Auto F Cent 

Dispiaji — 

r Map 

W^ Shape 

P" Zoor*< 

r ZoomY 

a,;Phase;lderit i f icaHoifefra^ 

- Lathee 1 

U )01034 1/A±j1 4 . x 

V j 0 4646-1/A ± | T T % 

U'V 127-10*' ± 1 0 

(^ Marks 
r— I . J . . 

•Lattice 2-f" 

U 

.Jbji! 

11 matches [6 phases) 

Fincl . Save. 

D 1US4 VA± | : ^0 % 

V j i j 4Ub l / A i p T T % 

U'V K^ 

r2 poooo 

± 2 0 * 

Clear list 

n j a Start g IJ ^5^-1 E iMi, 

|Ready 

1)9... I SH., H... 

1 1, 0 ' - 3 -6 -1 t 1 - 1 9] 0.046 0.000 0.004 3 
F i l e ; T:MnagesNNikon Can PicsnED patternssTIFF Inages™ 

Ul. Ul CZone axes] U'-Uerr Uerr Uerr 

Trenolite 
0-2 0 

: Lattice=Monocltnic , Base-centered (C) 
1 S -2 C -4 0 -2] 0.949 0.001 0.005 

•0 2] '0.945 ,0.001. 0:005. 

Rot ino l i te : Latt ice=Monocl tmc , Base-centered (C) 
• 0 - 2 0 1 5 -2 C -4 0 -2 ] 0.708 0.001 0.001 

0 2 0 1 -5 -2 C 4 0 23 0.?0S 0.001 0.001 
r — I J — — — » — — —._ — — ~ 
flag-Cuni-ingtn : Latt tce=Monocl tn ic . Base-centered tC) 

0 - 2 0 ' 1 5 -2 [ -4 8 -23 0.856 0.001 0.003 
0 2 0 1 -5 -2 C 4 0 2] 0.856'0.001 0.003 

l:sl JUUSJ tiSj I r^ j j j I ̂  |_K.. i i i S C ' ^ ' ^ i y S * IZTZTPW 
zi 



r.A . • ^ : ' 
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: I '1: 'ii' 
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; " n ' . . . • : ' - \ ^ -
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d Z Z Z ZZ] ZID C Z U c 

SiOZ 
AI203 
Ti02 

Gr203 
Fe<total)0 

MgO 
MnO 
CaO 
Na20 
K20 

Total 

VytPerceht 
- 62.03; 

0 
0 • • 

0 
1.85 

23:5i; 
0: 

12.6 
0 
0 

99:99 

~' 
Si+4 
A l+3 . 
T i + 4 : 
Cr+3 
Fe+3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 
K+ 

i o n s 
• 8:0000 
. 0.0000 
•. 0:0000 

0.0000 
:o:o344 
4v6983 
0.2255 
0.0000 
1.8331 
0:0000 

' 0.0000 
Excess 

Tsite 
8:0000 
0.0000 
0.0000 

• 

Tsjte 

Leftpver 
> 

O.OOOO 
0:0000 

o:oooo 

Csite 

0.0000 
0.0344 
4.6983 
0:2255 
0.0000 

€;site ; 

Leftover 

0-0000 
0.0000 
0.0000 
0.0000 
0:0000 

0:0000 

B site 

1.8331 
0:0000 

: Bsite 

Leftover 

0:0000 
0:0000 

0 

Asite 

0.0000 
0.0000 

Asite 

Leftover 

••: 

3 

< 
'. 
-[ 
t 

•j 

'i : 

-0 :0000 

:o.o0oo 
i 0 

To ta l 
Pre f i x 
N a m e 

Mod i f i e r 
G r o u p 

S a m p l e # 

Va lues 
(Ca,Na)@B 

Na@B 
C a @ B 

(Na iK)@A 
Mg/ (Mg+Fe2) 

Si 

none %Fi l l 100 
t r emo l i t e 
none 
Ca lc ic A m p l i i b o l e 

041191-25-690 

Sat is f ied C o n d i t i o n s 
1.83 (Ca,Na)@B:>= 1 a n d Na@B < 0.5 
0.00 Ca@B >= 1.5 and (Na iK)@A < 0.5 
1.83 (Mg/(Mg+Fe2))>= 0.5 
0.00 Si > 7.5 
0.95 (Mg/{Mg+Fe2))>= 0.9 
8.00 

4.9582 
99.1637 

1.8331 
91.653 

0.0000 0.0000 

Minera l A n a l v s i s P r b g r a m (Vers ion 5.0) 
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ACTINOLITE 
[ 1 0 0 ] 

File Edit Tools Area Fourier CIP 'ELD PhlDO Statistics Calculate Options Window Help 

Al 

Neg#5392 Job# 041191-61 

+ 

^ 

:Sastart | | ] ^ ^ ^ S |j|!g6CRISP2.1 

— iti 

- to 

i x - ' -G 

a=i0.307tS 

b= 5.0685 

y=6B.198 

NR= 

r i f f " joZ 
,<s: 2[F" fT^ 
r 3 | i Z f T " , 17 Untjend 

' flefine j f Auto F CenL 

J - J - : • ^ ' -. 

Display- -

r Map 

17 Shape 

P? Zoon^ 

r ZoomY 

F? Marks 

phase Ideritincatibhfrbhrdiiifp^^^ 

- Lattice 1-^ 

U 0.1118,1/A: 

V 0 2274 1/A: 

u-vliiaeo* i 

t | l 9 % 

t \ \ S Z 

)0.2'* 

1_8 matches (5 phases) . -' 

• FindJ - Save;.. 

- Lattice 2 f " 

U |01118 l / A i i r o " Z 

V' |0 2274 1/A + J2T,% 

U'vpiiTso'; tfJo"* 
.1^2 I'30 coo * + ( ro ' ' ' " 

'»>) 

: L a t t lce=noi ioc l t n i c , Base-cen te red (C) 
0 2 - 1 ' C - 2 0 ' 0 ] 0.144 0 .001 0.004 
0, 2 1 C 2 0 0 ] 0.144 0 .001 0.004 
0 - 2 - 1 C 2 0 0 ] 0.144 0.001 0.004 
0 - 2 1 C - 2 0 01 0.144 0 .001 0.004 

IMicrosoft Word wwm^ 7:10 AM 



INTE-% : 
LABEL = 041191-61 15287 
lO-JAN-73 21:42:41 

67.627 LIVE SECONDS 

ELEM 
MGK 
ALK- . .. 
SIK 
K K 
CAK 
MNK 
FEK 

TOTAL 

CPS 
2 6 . 7 2 0 
.„3-.4.1.6^ • 

1 3 2 . 8 90 
0 . 6 9 5 

4 8 . 9 7 4 
1 . 1 5 3 

4 7 . 1 1 1 

WT % 
ELEM 
9 . 0 6 6 

... ...0..-.6-9^6 
2 5 . 3 5 8 

0 . 2 2 0 
8 . 9 1 0 
0 . 3 0 3 

1 1 . 3 8 6 

WT % 
OXIDE 

1 5 . 0 3 2 
• 1...3-15 

5 4 . 2 5 0 
0 . 2 6 5 

1 2 . 4 6 7 
0 . 3 9 1 

1 6 . 2 7 9 

1 0 0 . 0 0 0 

USED PEIF: USER 

n 0 3 - - J R N — 0 5 2 1 = - 4 3 s l l S U R E R Q U R N T 
J R R T E : = 2 B C R S T I M E = S T L S E C 

F B = 

1 ^ " 
± 0 ± ± ^ 1 0 1 1 R R S T = 2 0 0 L _ S E : C 

= 0 - 4 1 1 3 1 — B l I S S Q T 

1 

1 

• • • ' . 

1 

n 1-

^ i i y rs 

Nako< 

BiKo< ,1 

j : 

r.=*k« 

I j jFeKo< : : 

I 1 '-'"̂ ^ i M' ll 
IKK KpK 1 iKo< MnKo< - M a 

n . - P C N T ^ . S I K E V 10eV/ch R E D R X 



z D d Z Z Z C Z CZD C 

SiOZ 
AI203 
TI02 

Cr503 
Fe{t6tal)0 

Mgo; ; 
.• .. ••-.MriO.Z'"'' 
•... ; .Mcao.-• 

Na20. 
-•••; K 2 0 : 

Total 

WtPercent 
; 54.25; 

1.315 
'•• r 0 \ . 

• ; , . O . i . - • . • . • • • 

16:279 ; 
.15.032 

0:391 ;; 
12.467 

,0 . 
0;265; 

99.999 

Si+4 
Al+3 
Ti+4 . 
Cr+3 : 
FCHTS 

Mg+2 
Fe+2 
Mn+2 
Cai+2 
Na+ 
K + ; - . • • • : : • : 

ions 
; 7:6959 
; 0.2198 

0.00.00 
0.0000 

r 0:5213 
^3.1791 

• 1.3517 
0:0470 

<• 1.8947 
; O.OOOO 

; :'0;0450 
Excess. 

Tsite 
: 7.6959 
0.2198 
0:0000 

. - • • • • ; 

Tsite 

Leftover 

0.0000 
0.0000 

' • ' • . 

0:0000 

C site 

0:0000 
0.5213 
3:1791; 
1 2996 

:O:OOO0 

• ' • . " . • i 

ic site ; 

Leftover 

0:0000 
.0.0000 
0.0000 
0^0521 
0.0470 

• V • ' ' r ' - ^ ' y 

0.0991 

B site 

1:8947 
0:0000 

B'site : 

Leftover 

0:0000 
" 0.0000 

' • ' ^ 

0 

Asite 

0.0000 
0.0480 

: Asite ' 

Leftover 
I. 

? 

i 

1 • 

i;O.Q0OO 
io.oooo 
;•• • 1 0 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/{Mg+Fe2) 

Si 

none 
actinolite 
none 
Calcic Amphibole 

041191-61-15287 

Total 7.9157 
%Fill 98.947 

Satisfied Conditions 
1.89 (Ca,Na)@B >= 1 and Na@B < 0.5 
0.00 Ca@B >= 1.5 and (Na,K)@A < 0.5 
1.89'{Mg7(Mg+Fe2))>=0.5 
0.05 Si > 7:5 
0.70 (Mg/{Mg+Fe2))< 0.9 
7.70 

5.0000 
100 

1.8947 
94.7357 

0.0480 0.0000 

Mineral Analysis Program (Version 5:0) 



I I c 

NEG#5576; SAMPLE# 041210-01 
AGTINOLITE 

Rle^ Edit Tools Area Fourier < CIP ELD PhlDO Statistici Calculate 

[ 2 0 01 

Options Window Help i 

-Display — 

r Map-
Rj'Shape 

P ZoonH 
r ZoomY 

Refls, h k 

ri[Z'|z 
r 2(0",. fZ^ 
^ 'gJZ ' f Z F? Unbend 

Refine \ P 'Auto T Cerit * 

yz68.9B4 

f7j Marks 

- L a t 

U 

V 

U'V 

ice 1 

| 0n09 I/Ad 

j 0,2232 1/Ad 

|11910 * -<± 

. j05 

jo 2 

joe 

~ 
% 

'/. 

* 

4 matches (1 phases) -

Find- I Save. 

u 

V . 

'U'V 

lullLlO 

|n 27 i 

j i iaiui 

jdONUO 

i / A ± j : o - ^ 

' l / A ± j . l l , X 

*. ±j<-l ' '* 

Cleat list Close 

J V 6 , ' 

jiJ J ' 

8 2 0 9 -2 -1'C ' 2 e 03,0.572 0.600 0.000 ZJ 
File : T:NlrtagesNNlkon Can PLCSNED patternsNTIFF Inages by 

r Ul -Ul CZone ̂ aHesD U'-Uerr Uerr Uerr 

Rotinolite : Latt lce=11onocl m lc , Base-centered EC) 
0-2 0 0 2 -1 : -2 0 0: 0.S72 0.800 0.000 
0-2 0 0 2 1 C- 2 0 0] 0.572 0.800 0.000 

cmiai&ifeiii^Mi«ajH5i5i!iiii>^^; 
0 0] 0.572 0.000 0.000 ^ 

© 1(670.471 )Y=242 . _ jReady . . 

igSstai-tJlJ 1 3 ^ l ! ^ ^ B | J | ^ C R I S P „ |E1HOTO2.. j HHome | uDobs | gjfrmAn... | g|55'78 | S ^ ^ ^ " ^ ^ 254 'PMT 



INTE-% 
LABEL 
27-NOV 

130. 

ELEM 
MGK 
.SIK . 
CAK 
TIK 
CRK 
MNK 
FEK 

TOTAL 

: 
== 041210-
-72 08: 
580 LIVE 

CPS 
4.235 

20.-815^.:. 
6.517 
0.100 
0.176 
0.322 
1.861 

USED PEIF: USER 

01 15436 
41:17 
SECONDS 

WT % 
ELEM 
10.724 

,,2.9,..64 4,. 
8.849 
0.191 
0.333 
0.630 
3.357 

WT % 
OXIDE 
17.781 

...6.3.42.0 
12.382 
0.318 
0.486 
0.814 
4.799 

100.000 

2 S — M O V 
R R T E = 

R = 0 - 4 1 

0 - 4 0 Q 

secR 

1 0 — 0 1 

-4 1 = -4S 

15-436 

S U R EIR 
T n ME: = 
R R S T = 

Q U R N T 
1 3 0 1 - S E C 
2 0 0 1 _ s E: C 

Z. 00 
0 C M T 0 0 K 

a. 00 
10eV/ch R E D R X 



Z Z c Z Z c C^] 

Si02 
AI203 
JriC>2 

. C r 2 0 3 ' : -• 

Fef to taDO 

MgO 
1 : M h O 

• . •.•.: iCaO" 

Na20 
K20 

Total 

WtPercent 
63.42; ; 
. 0 •̂  

0^18: 
' "0:486: •: 

4:799 
17:781. . 
0.814: 
12:382 ^ 

, 0 
. 0 

100 

Si+4 

A l+3 ; 

Tj:<^4 

e r * 3 
Fe*3 
Mg+2 
Fe+2 
Mn+2 
Ca+2 
Na+ 

K+ 

ions 
8:0000 
0:0000 
0:081.5 

;.. 0-0773 
•: 0^0296 
. 3.6351 

0.5852 
.. ;0.1478 

1.8405 
0.0000 
0.0000 

Excess 

T s i t e 
;8.0OOO 

^0:0000 

0.0000 

T site 

Leftover 

0:0000 
0:0815 

0.0815 

Cs i te 

0.0773 
0.0296 
3.6351 

• •0.;5852 
0:1478 

C site 

Leftover 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 

Bs i te 

• 1.8405 
0.0000 

B s i t e \ 

Le f tove r 

0.00.00 

0:0000 

0 

A s i te 

0.0000 

0.0000 

A site 

Le f tove r 
^ 
; • 

i 

• 

'. 
1 
' 
!3 

'. '; 0.0000 
i 0:0000 
1 0 

Prefix 
Name 

Modifier 
Group 

Sample # 

Values 
(Ca,Na)@B 

Na@B 
Ca@B 

(Na,K)@A 
Mg/(Mg+Fe2) 

Si 

none 
actine 
none 

Total 8 
%Fill 100 

lite 

Calcic Amphibole 

041210-01-15436 

Satisfied Conditions 
1.84 (Ca,Na)@B >= 1 and Na@B < 0.5 
0.00 Ca@B >= 1.5 and (Na,K)@A < 0.5 
1.84 {Mg/(Mg+Fe2))>= 0.5 
0.00 Si > 7:5 
0.86 {Mg/(Mg+Fe2))< 0.9 
8.00 

4:5566 
91.133 

1.8405 
92.0266 

0.0000 0.0000 

Mineral Analvsis Program (Version 5.0) 




